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Abstract; In order to understand of the drivers of the ratio of deciduous broad-leaved plants (DBL) to evergreen broad-
leaved plants (EBL) and the diversities of each leaf habit group in the karst forests, with 43 secondary karst forest
sample plots in Puding County of Guizhou Province as study objects, we adopted statistical methods such as the
generalized linear regression model, model selection and the multiple regression extension of the Mantel test, and we
examined the effects of geographical distance, environment (including topography and bedrock type), and human
activities on the proportion of DBL and EBL as well as their phylogenetic alpha and beta diversities. The results were as
follows: (1) The DBL and EBL in puding were about equal in overall richness and abundance, but large differences
existed among sample plots; the phylogenetic alpha diversity (i.e., SES.MPD) of DBL and EBL was not different,
whereas the phylogenetic beta diversity (i.e., SES.betaMPD) of DBL between sample plots was smaller than EBL
plants. (2) The richness ratio and relative abundance of DBL shifted with bedrock type, and displayed as the marlstone
forests comprised higher richness ratio and relative abundance of DBL compared with limestone forests. In addition, the
richness ratio of DBL also increased as human activities intensified. (3) The phylogenetic alpha diversity of DBL
increased with the intensified human activities, whereas the phylogenetic alpha diversity of EBL was not influenced by
the environmental factors and human activities, which might partly be due to the conserved resource utilization strategies
of EBL that blunt their claim for the resources released by human disturbance. The phylogenetic beta diversities of DBL
and EBL, however, were shaped by different sets of factors, the former increased with the change of bedrock type and
the intensity of human activities, the latter increased with geographical distance. The findings imply that the ratio of DBL
to EBL in the secondary karst forests of Puding are mainly driven by environment conditions and human activities, based
on which the phylogenetic diversities of DBL are regulated by niche processes such as habitat filtering mediated by
topography and bedrock type, whereas EBL are shaped by spatial processes such as dispersal limitation mediated by
geographical distance. This study sheds light on the biodiversity maintenance mechanisms of karst forests, and provides
theoretical support for the management of karst forests.
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Mild (31), moderate (12)

Human activity

1.2 L ZBHE

Wit RS Taxonstand 3K AF AL A9 “ TPL” PR %K
(Cayuela et al., 2012) ijj [A] The Plant List [% 3
(http : //www. theplantlist. org ) , 2% 1] A iff 5% ¥ S 9
98 PR AW AW I FL 4 . R V. PhyloMaker2
A4« phylo. maker” PR EL Y Scenario 3 J7 M 4
IS Z M (Jin & Qian, 2022), i phytools 3K
ALY “ phylosig” PREL ( Revell, 2012) , 43 #T 98 i
B AR T B R R AF S
1.3 it A&

i f Phylocom 4.2 #f%: (Webb et al., 2008 ) i)
“comstruct” PRI HA 7% I V] R 40 R HE St I A
W) S5 2% e 2236 80 ( net relatedness index, NRI )
FIE-24 1% 22 B 25 ( mean pairwise distance, MPD) ;
R Wilcoxon B RIS 36 Ak 7 i i I A 40 0o 2



572 | I R

43 %

105°30" E 105°40" E

105°50" E 106°E

26°20' N 26°30' N

26°10' N

10 km

O FEA Sample plot

1 E#HR

EE 43 NI HT R R A AR M B 3B 53 AR

Fig. 1 Geographical distribution of the 43 secondary karst forest sample plots of this study in Puding
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Fig. 2 Richness ratio (A) and relative abundance (B) of deciduous broad-leaved plants
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Fig. 3 Differences in the phylogenetic alpha (A) and beta (B) diversities of deciduous and evergreen broad-leaved plants
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of deciduous broad-leaved plants in response to

topography, bedrock type and human activities

F L AHXS 2 B
Richness Relative
AT Ed ratio abundance
Influence factor MO MOt
Coetfi- L Coerr. P
. P value . P value
cient cient
154K Elevation — — —
Wi Slope — — —
el (db) Aspect (North) — — _
Bl (4) Aspect (East) — — —
Wi fii Slope position -0.046 0.087 —
ReE R (KR )
Bedrock type ( Marlstone) 0.1950.0020.1410.029
A6 3 Human activity 0.114 0.029 — —

Table 2  Shifts in the richness ratio and relative abundance
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of the plots in response to bed rock type and human activities eatimated by the most supported ( generalized) linear regression model.
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Fig. 4 Shifts in the richness ratio and relative abundance of deciduous broad-leaved plants

with respect to bedrock type (A) and human activities (B)
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AN ZE T R - R A R o AR A A S R

ZREME DT A 250, — O, AL g
5, ] BB IE A i S A R AR R AL TE 2P 23 ]
FUGEUR (] an 6 BR335SR Al A SR
Wi 35 P RN 22 4 B 7 I R I AEL A ( Givaish, 2002
FAAF,2020) , 0 H Sk T AR A BT AR A R A
SRR S, X BT IR B R R AR ( Givnish,
2002) , AT RE BT Hxt AR AR, 55—
D5 T, ASBIF 5T A IR S T T AR R AR AR B
I ] P ) R i AL DS R beta 2 RE M 37 ]
ANFEHE R IR g, Hod, 98 8 7% v i| oA 35 &
beta ZAEPE NI ) LA TR A7 X 3 AN
R, Y50 IR S B A AR AR 5% V) DGR (Fu
et al., 2019; KB AR 2020) X —45 R 5%
(5 % (2020) A B0 FAAT 5 4 i it AR N % - e it A
Prilk 2 beta 2 FFPE 32 21 B il A — 2, & W13
B S5 AF A T 10 A BT A 08 A5 AR A 7 2o AR X I BT
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Table 3  Shifts in the phylogenetic beta diversities of
deciduous and evergreen broad-leaved plants in
response to geographical distance, topography,

bedrock type and human activities

kR i Gk
L7/ R E FEYITE
beta ZFEPE beta ZFEPE
o SES.beta MPD SES.beta MPD
IR T of DBL of EBL
Influence factor
RUSLAE |, i RUSE i
Coeffi- Coeffi-
. P value . P value
cient clent

HFREE B Geographical distance 0.103  0.599  0.964  0.003

3K Elevation -0.001 0.505 0.003 0.102

Wi Slope 0 0985 0014 0.118
WA (Ab) Aspect (North) -0.107 0.381 0.073 0.648
YA (Z5) Aspect (East) 0.030 0.775 -0.004 0.983
Wi {37 Slope position 0.366 0.004 0.104 0.511
TR (PR E) 0.813  0.008 -0.672 0.109
Bedrock type ( Marlstone)

AZKTE D) Human activities 0.689 0.003 0.183  0.430

. DBL. ¥ M REIAEY) ; EBL. 5 2% @ 04
Note: DBL. Deciduous broad-leaved plants; DBL. Deciduous

broad-leaved plants.

b DX R A 7 - i A ) 35 2R beta Z2 A S5 A AT
RER A iz WY AR L ok ) o A ) 3 &R
beta Z2 A4 DU it JHL B 5 498 DR T = T, R B AR
il 25 2 8] 3 7 7T BE 75 5K 3 4 [ - AE Y1 &R beta
ZHEE I s R bk 1R 2 F 2R H (Myers et
al., 2013) , H2 A5 TF R K BRI 3 FER
355 DR 3R 0o 5 W S0 R O A PR B I A 0 AR
beta ZZAEPEAT i 2 52N, 70 I [A A] B2 1R T 4%
W - A ) ) ] SR s 3 5 95 R AR ST ( Givnish,
2002) , RHIE 7 PR PR 1 1T 52 BE ) B85, T 0 i E
IR 1) B 5 ) BRI, 5 BOH R 6 37 8 2R
MRA: B8 S Jo 1 1 e S AN Y S

L5 TR AW S AR AL T VY R s T R A O
i B Bt A RE B IR AR AR B K B, R ]
PRI A RN NS T 2l e [] 8] 45 45 i 30 A Ok AR AR
I T ¢ i RSB AE Y LB HE R
TS R ZFEVE IR S R R AR ), Hoh ) 7%
- ] AR T 2R 2 AR A2 ) T R R A 2 R A
PG R I A 5 1Y AR 5 e 0 A A S L R AE

T S ] AL S 2R 22 A 4 DU 52 81 2L B 5 oy
SHIY HBBR ] 45 2 ] R A
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